Electrophysiological effects of acute and chronic olanzapine and fluoxetine in the rat prefrontal cortex.
Since the prefrontal cortex (PFC) is thought to play an important role in depression and schizophrenia, we studied the effects of fluoxetine and olanzapine on PFC neurons in rats using extracellular, in vivo recordings. Acute or 5-day administration of olanzapine (1-10 mg/kg, iv or 20 mg/kg, sc) did not change the firing rate of PFC neurons. However, a 21-day treatment with olanzapine (20 mg/kg per day, sc) significantly increased the firing rate of PFC neurons and increased their responsiveness to the iontophoretic administration of the GABA(A) antagonist bicuculline. Acute administration of fluoxetine (10 mg/kg, iv) also did not change the firing rate of PFC neurons. However, a 21-day treatment with fluoxetine (10 mg/kg per day) significantly decreased the firing rate of PFC neurons and decreased their responsiveness to the iontophoretic administration of bicuculline. Co-administration of olanzapine (10 mg/kg per day, sc) during the last 5 days of a 21-day fluoxetine treatment (10 mg/kg per day) prevented the suppression of firing and decreased responsiveness to the iontophoretic administration of bicuculline of PFC neurons. In conclusion, chronic, but not acute, olanzapine treatment significantly enhanced the firing and excitability of PFC neurons. In addition, chronic, but not acute, fluoxetine treatment significantly suppressed the firing and excitability of PFC neurons. Further, short-term olanzapine treatment attenuated the suppression of firing and excitability of PFC neurons induced by chronic fluoxetine treatment. These effects of olanzapine, fluoxetine, and the olanzapine/fluoxetine combination in the PFC may play an important role in the beneficial therapeutic effect of these compounds in schizophrenia and depression and may have implications for the treatment of treatment-resistant depression.